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karroo, A. nilotica, A. tortilis, and A. nigrescens seedlings that
would enable them to survive better than a non-nodulating
congeneric species (A. ataxacantha). A greenhouse pot
experiment was conducted to determine the capacity of the
Acacia spp. to nodulate. The Acacia spp. were also grown in a
randomized field plot experiment in Hluhluwe Park with and
without grass coexistence and the biomass accumulation and
δ15N isotope ratios were determined. We also sampled a range
of legume and non-legume saplings from the Hluhluwe-
Imfolozi Park for δ15N isotope ratios. In the pot experiment
all species, except A. ataxacantha which is a forest margin
species, nodulated and consequently had lower δ15N isotope
values than A. ataxacantha. In the field experiment the δ15N
values of the plants grown with grass were significantly lower
(δ15N 0.77±0.08) than those grown without grass (δ15N 5.0±
0.16) for all species except A. ataxacantha. The δ15N isotope
abundances of field-collected leaves of legume saplings were
found to be significantly lower than those of non-legume species
(legume δ15N=0.98±0.32, non-legume δ15N=2.15±0.32).
This data confirms that A. karroo, A. nilotica, A. tortilis, and
A. nigrescens seedlings are capable of nodulating, and do so in
their native habitat. The decreased δ15N in plants grown with
grass indicates that N2 fixation was strongly enhanced by
competition with grass for N. N2 fixation may thus be an
important attribute allowing legume tree seedlings to survive
competition with grass through a critical period when tree roots
and grass roots must compete for nutrients.
doi:10.1016/j.sajb.2007.02.032
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South Africa's Biodiversity Act (2004) stipulates that
species may only be listed as threatened if they are threatened
by activities listed in chapter 4 of the Act. Threats such as
agriculture and the effects of invasive aliens are not listed as one
of these restricted activities even though agriculture is one of
main threats to plant biodiversity in the Cape Floristic Region
(CFR). As a result a large proportion of the Red Listed plant
species in the CFR are not listed on the Department of
Environmental Affairs and Tourism's (DEAT) national list of
threatened species. The rationale for not listing species
threatened by habitat transformation is that they will be
protected by the listing of threatened ecosystems. Justification
for the reasoning that threatened species should be protected by
listing threatened ecosystems is however non existent. This
paper will therefore investigate these two key questions: a) How
many species of conservation concern (CR, EN, VU, R, NT, and
DD) and threatened species (CR, EN, and VU) will be
conserved if we conserve threatened ecosystems. b) How
many species of conservation concern and threatened species
are conserved in and out of protected areas? Data used in this
analysis includes historical and recent records from geo-
encoded herbarium specimens as well point locality observation
data from CREW, the Lowlands project, the Protea Atlas and
the Little Karoo project. Collectively these data amount to more
that 80,000 plant locality records in the CFR. Preliminary
results show that 65% of species of conservation concern will be
protected in at least one location if plants are conserved in
protected areas (category one) and Critically Endangered
ecosystems. However, 61% of species of special concern
outside of category 1 protected areas will have no protection if
we conserve only threatened ecosystems.
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The infection of soybean roots by Bradyrhizobium japoni-
cum bacteria leads to the formation of root nodules in which
symbiotic nitrogen fixation (SNF) occurs. This process requires
sucrose obtained from the leaves. Sucrose is hydrolysed in the
nodules by sucrose synthase (SS) and in return N2 is fixed into
export products known as ureides. Even under optimal
conditions root nodules have a limited lifespan and certain
environmental extremes often leads to premature nodule
senescence. Despite this agricultural problem the precise
mechanisms underpinning these events remain poorly char-
acterised. The main aim of this study was to obtain information
regarding the mechanisms involved in premature nodule
senescence in response to low night temperatures (dark
chilling). Soybean genotypes of contrasting tolerance,
PAN809 (chilling sensitive) and Highveld Top (chilling
tolerant), were grown in pots under optimal day/night
temperatures in a glasshouse. Root nodules were harvested
weekly during a growth period of ten weeks to determine SS
activity and ureide content. In addition, changes in levels of
key nodule proteins (e.g. leghaemoglobin) were determined.
Results demonstrated that SS activity was the highest during
the early stages of development where after it decreased
slightly to stable activity levels during maximal SNF. Eight
weeks after sowing SS activity and leghaemoglobin content
decreased considerably indicating the onset of the senescence
phase. An unexpected finding was that nodule ureide content
actually increased and that this increase preceded the
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decrease in SS activity and leghaemoglobin content. The
possibility that changes in ureide content might be involved
in triggering of nodule senescence is discussed. In this
context, preliminary results also indicate that dark chilling
leads to ureide accumulation in the nodules of the chilling
sensitive genotype PAN809. Furthermore, dark chilling did
not affect SS activity but caused large reductions in
leghaemoglobin content.
doi:10.1016/j.sajb.2007.02.034
The taxonomic significance of leaf anatomical characters in
Cussonia (Araliaceae)
B.J. De Villiers a, B.-E. Van Wyk a, P.M. Tilney a,
G.M. Plunkett b, P.P. Lowry Jr. c
a Department of Botany and Plant Biotechnology, University
of Johannesburg, PO Box 524, Auckland Park 2006, South
Africa
b Department of Biology, Virginia Commonwealth University,
Richmond, Virginia, United States of America
c Missouri Botanical Garden, St. Louis, Missouri, United
States of America and Natural History Museum, Paris, France
The African genus Cussonia Thunb. (Araliaceae) com-
prises ca. 20 species and is endemic to Africa, the Arabian
Peninsula and the Comoro Islands. Even though the genus is
widely distributed in Africa (from South Africa to Yemen) no
recent taxonomic study of the entire genus is available and
infrageneric relationships have remained unknown. A
previous synoptic revision by Bamps (1974) is now outdated,
while a revision of the South African species by Reyneke
(1981) has remained largely unpublished. Cussonia and the
related genus Seemannaralia R. Vig., together with Schef-
flera, J.R. and G. Forst., are critical to an understanding of
the evolution and diversity of Araliaceae in the Old World.
An overview is given of the different species and their
distribution patterns in Africa. The leaf anatomy is rich in
informative characters. The shape, size and surface sculptur-
ing of the epidermal cells in surface view and transverse
section; the thickness of the cuticle; the occurrence of
trichomes; the distribution and type of stomatal complexes;
the shape and number of layers of the hypodermis if present,
and the shape of the midrib, are just some of the new and
useful characters found during the study. Groupings can
already be made according to leaf anatomical features and
some insight has been gained into infrageneric and generic
relationships. Characters such as the loss of stomata on the
upper leaf surface or sunken stomatal complexes (when
compared to the outgroup Seemannaralia) indicate xero-
morphic adaptations of Cussonia to the aridification of
Africa.
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The large genus Oxalis is well-represented in South-Central
America and southern Africa. It is very speciose within the
Cape Floristic Region, where it is concentrated within both the
Fynbos and Succulent Karoo biomes. All indigenous southern
African members are geophytes, and most CFR species flower
during the wetter winter months, escaping the dry summer
months below ground. The taxonomy of this genus is
problematic, and is currently being revised using both
molecular and morphological techniques. The aim of this
paper is to introduce new, or previously neglected, system-
atically informative morphological and/or ecological characters.
Southern African species share several bulb synapomorphies,
and a model of bulb evolution and development has been
proposed. Bulb morphological characters are also very promis-
ing for the demarcation of natural groups within the southern
African clade of Oxalis. These include bulb ontogeny, bulb
structure, tunic structure and development, and the presence/
absence of a contractile root. Seedling development and
morphology present another suite of diverse potentially
informative characters. Endospermous and exendospermous
species produce seeds with markedly different morphologies
and developmental patterns. Germination time, number of
cotyledons, first leaf morphology, indumentum type and radicle
development vary between species, and may support several
clades of the current molecular phylogeny.
doi:10.1016/j.sajb.2007.02.036
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The Custodians of Rare and Endangered Wildflowers
(CREW), a CAPE pilot project initially funded by CEPF, has
been involving communities in monitoring and conserving
threatened plants in the CFR since 2003. In 2006 SANBI and
BOTSOC took the project to a new level by supporting its
national expansion; new priority areas include the Succulent
Karoo, Gauteng, Mpumalanga and KwaZulu-Natal. This
presentation will focus on the expansion of the project in the
CFR and Succulent Karoo. We will highlight some of the
remarkable contributions made by CREW volunteers and
illustrate how this information has been used for red listing
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